The effects of beam power and welding speed on microstructure, microhardnes and tensile strength of HCT600X laser welded steel sheets were evaluated. The welding parameters influenced both the width and the microstructure of the fusion zone and heat affected zone. The welding process has no effect on tensile strength of joints which achieved the strength of base metal and all joints fractured in the base metal.
INTRODUCTION
High strength steels have found many engineering applications recently. They have been developed predominantly for automotive applications, because of their excellent formability and ability to meet the most automotive requirements [1] . Weldability and formability belong to the most important properties of automotive steels, because of increasing use of tailor-welded blanks. They usually consist of sheets of different thickness or mechanical properties in order to optimize the structural properties of car body parts with regard to their weight. Dual-phase steels belong to the most popular grades of high strength sheet steels. In the recent year laser welding has become the focus in the field of welding of dual-phase steels [2, 3] . The main advantages of laser welding are small distortion of the sheets caused by a small width of heat affected zone (HAZ), high welding speed and flexibility of this process. The laser weld joints fulfil also the forming requirements. However the formability is limited in some ways, the join must be able to transfer the plastic deformation during the forming process. The tailor-welded blanks formability is worsened by material properties resulting from microstructure changes accompanying the laser welding. However the study of welding parameters effects on microstructure and mechanical properties of welded joints is needed [4] [5] [6] .
EXPERIMENTAL PROCEDURES
The welding experiments were done on the dual-phase steel HCT600X sheets with dimensions 100 x 200 x 1.2 mm. The chemical composition of the HCT600X steel is given in Tab. 1. The mechanical properties of HCT600X steel are given in Tab. 2. Welding experiments were conducted on sheets along the longitudinal edge. Prior to welding abutting surfaces were cleaned with steel wire brush followed by acetone swabbing. The butt joints were prepared at six different beam power (P), welding speeds (v), two different focal position (f) without filler metal and without shield atmosphere, which are summarized in Tab. 3. The heat input values (P/v) are also given in Tab. 3. The microstructure characterization was studied on samples cut off the welding joints. These were prepared using standard metallographic techniques. The microstructures were analysed using Axiovert 40MAT light microscope and Jeol 6010 scanning electron microscope. Microhardness surveys were performed on transverse sections of weld bead centres parallel to the surfaces of sheets. The tensile samples were prepared form welded joints and tests were carried out using universal testing machine Instron 195 at room temperature. 
RESULTS

Figure 2: Cross sections of the joints with different welding speeds (v)
The dual phase microstructure of the base metal (BM) is shown at two magnifications in Fig. 3 . The microstructure, which consists of martensitic island in ferrite matrix, is very fine and typical for this kind of steels. Fig. 4 shows the microstructure of the interface between the BM and HAZ of laser weld of dual-phase steel. The microstructure consists of martensite, bainite and retained austenite which were created by rapid cooling. The laths of martensite or bainite are built in packets. Different grain size of microstructural constituents can be seen in Fig. 4 . The microstructure close to BM is finer (Fig. 4a) in comparison to the microstructure close to FZ, which is coarser (Fig. 4b) . prepared at the lowest and the highest heat input was found (Fig. 7 ). An increase in the hardness of HAZ and FZ may be induced by microstructural changes caused by rapid solidification and cooling. The main aim of the tensile test was to evaluate the strength of the weld joints. From the tests was clear that the weld metal strength was much higher than the BM tensile strength which was in line with the microhardness results. The samples after the tensile tests are presented in Fig. 8 . It can be seen that the fractures occurred away from the FZ and HAZ. The average strength of tensile samples was at the same level as that of the base metal, and equalled 630 MPa. The effects of welding parameters on microstructure and mechanical properties of laser welds of HCT600X dual phase steels were studied. The structural examination of the weld cross section revealed that the welds were free of porosity or cracks and their geometry was influenced by welding parameters. The microstructures of HAZ consisted of martensite, bainite and retained austenite. The microstructure in the FZ included a larger number of lath-shaped and acicular structures and was coarser than the one in heat affected zone. The different values of hardness across BM, FZ and HAZ were observed and were caused by rapid solidification and cooling of these zones. The weld metal strength was much higher than the BM strength and all joints fractured in the BM. Based on structural and mechanical properties of the welded joints, it can be concluded that welding parameters used in the tests guarantee their proper quality.
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